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Abstract 
Toxoplasmosis are a serious public-health problem inhuman and animals especially in 
developing countries, it appear approximately thirty percent from all cases and have higher level 
of morbidity .At every stage of life the Toxoplasma gondii infections are a significant cause .The 
epidemiology and handling of this condition are various in the developing world, where 
infectious agents became predominate . This study was proceed during the period from March 
2017 to August 2017 to detect Toxoplasma gondii in sheep and goat serum by characterize them 
using two assays Latex agglutination test and IgG and IgM Toxoplasmosis ELISA kits. 
A total of 74 sera samples were collected from sheep and goat from different ages ranged 
6 month to 2.5 years old were achieved in different reign in AL- Najaf city / Iraq ,they suffered 
from endemic abortion and still birth. The overall prevalence of Toxoplasma gondii in 
were32(62%),18(75%) by Latex agglutination test for sheep and goat, respectively, with non-
significant variation (P>0.05) between the two them ,The serum are arranged as follows in a total 
of 23 (71.8%) and 9 (28.2%)abortion and still birth of sheep ,respectively, and17(94.4%) 
1(5.6%) aborted and still birth of goat ,respectively, with significant differences (P≤0.05) 
between the two them. Out of 32 serum positive of Toxoplasmosis in sheep by using Latex 
agglutination test,  there were 23(71,9%) and 11(43,4%) positive serum by using IgG and IgM 
ELISA kits, respectively, On the other hand out of 18 toxoplasmosis parasite in goat have 
positive result in Latex agglutination test, there were 11(61,1%) and 6(33,3%) by using IgG and 
IgM ELISA kits, respectively, our study was accelerated due to endemic clinical abortion and 
instill birth for sheep and goat and narrowing functional range of molecular assays by time 
consumption, in this regard the aim of our study used two functional assay  diagnosis Latex 
agglutination assay and ELISA techniques with  increase the accuracy for the detection of the 
Toxoplasmosis in sheep and goat.  
Key Words: Toxoplasmosis, Latex agglutination assay, IgG and IgM Toxoplasmosis 
ELISA kits. 
 راشتنا ةيلصملا ةباصلإا تلااح ددعت عم هتقلاعو ططقلا ءادل ةبجوملاضاهجلإا  يفو مانغلأازعاملا 
دبع يمتاحلا سيبع للها1يضراكلا ريضخ ناسحا ،1ىسوملا دبع يم ،1 
قارعلا ،ةفوكلا ةعماج / يرطيبلا بطلا ةيلك / ةيرهجملا ءايحلاا عرف 
:ةصلاخلا 
 يف نيثلاث يلاوح رهظتو ،ةمدقتملا نادلبلا يف ةصاخو ناويحلاو ناسنلإا يف ةماعلا ةحصلا يف ةريطخ ةلكشم تاسوقملا ءاد دعت
 نم ةئاملا .مهم ببس يه ييدنوغ امزلابوسكوت ىودع ةايحلا لحارم نم ةلحرم لك يف و للاتعلاا ىوتسم عافترا تلااح عيمج
  ةساردلا تنيب .ةدئاسلا يه ةيدعملا لماوعلا حبصت امدنع اصوصخ ةمدقتملا لودلا يف ةلاحلا هذه عم "ايئابو لماعتلا فلتخي
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 سرام نم ةرتفلا للاخ7112  سطسغأ ىلإ7112 شكلل للاخ نم زعاملاو مانغلأا لصم يف ييدنوغ امزلابوسكوت نع ف
 ميزنلأاب ةطبترملا ةيعانملا ةسياقملا صحف و صارتلا رابتخا سكتلالا يهو ةيعانملا تاسياقملا نم نيرابتخا مادختساب اهفصو
 داضملا مسج يف تاسوقملا ءادلIgG وIgM . 
 هعومجم ام عمج مت27  نيب تحوارت يتلا رامعلأا فلتخم نم زعاملاو مانغلأا نم ةنيع7-5.8  يف فلتخم قطانم يف ارهش
 يلكلا يدنوغ امزلابوسكتلا راشتنا لدعم ناكو .ةميقع ةدلاو نطوتملا ضاهجلإا نم تناع ،قارعلا / فجنلا ةنيدم27 (27 )٪
 و15 (28ل سكتلالا صارت رابتخا قيرط نع )٪يونعم فلاتخا دوجو مدع عم ،يلاوتلا ىلع ،زعاملاو مانغلأ (P> 0.05) 
 هعومجم لكل يتلاا وحنلا ىلع لاصملاا بتر و نيناويحلا نيب72 (21.5  و )٪9 (75.7 مانغلأا يف ةميقع ةدلاوو ةضهجم )٪
 و ،يلاوتلا ىلع12 (97.7 )٪1 (8.2جو عم ، يلاوتلا ىلع زعاملا يف ةميقع ةدلاوو ةضهجم )٪ةيونعم قورف دو (P≤0.05) 
 لصأ نم .نينثلاا نيب27  كانه ناك ،سكتلالا صارت رابتخا مادختساب مانغلأا يف تاسوقملا ءاد نم يباجيإ لصم72 
(21،9 و )٪11 (72،7 داضملا يمسج نم لكل ميزنلأاب ةطبترملا ةيعانملا ةسياقملا صحف مادختساب يباجيإ لصم )٪ 
IgGوIgM حان نم ، يلاوتلا ىلع عومجم ام ىرخا ةي15  صارت رابتخا يف ةيباجيإ ةجيتن اهل زعاملا يف تاسوقملا ءاد يليفط
 كانه ناك ،سكتلالا11 (21،1 و )٪2 (22،2 داضملا يمسج نم لكل ميزنلأاب ةطبترملا ةيعانملا ةسياقملا صحف مادختساب )٪ 
IgGوIgM جلاعمل ةعيرس تاءارجإ ذاختا ىلإ ةساردلا تعد ، يلاوتلا ىلع ةدلاولا و نطوتملا يريرسلا ضاهجلإا ةلكشم ة
 اذه يف ،تقولا كلاهتسا قيرط نع ةيئيزجلا تاصوحفلا نم يفيظو قاطن قييضت ببسبو زعاملاو مانغلأا نم لكل ةميقعلا
 ةقد ةدايز عم اسيلإ تاينقتو صحفلا صارت سكتلالا يفيظولا صحفلا صحف نم نينثا مدختست انتسارد نم فدهلا ددصلا
 فشكلل.زعاملاو مانغلأا يف سيسومزلابوسكوت نع 
 تاملكلاةيحاتفملا داضملا مسجلل ميزنلأاب ةطبترملا ةيعانملا ةسياقملا صحفو ،صارتلاو سكتلالا رابتخا ،تاسوقملا ءاد : 
IgGوIgM. 
 
Introduction 
Toxoplasma gondii parasite is the 
cause of toxoplasmosis, which is a 
cosmopolitan intracellular parasitic infection 
.The intermediate host for infectious agent is 
Mammals while domestic and wild felines 
are the definitive hosts. The most symptoms 
of the disease in meat-producing animals 
like sheep and goats and human beings is 
abortion (1).  
Humans infected either by horizontal 
or vertical routes; the most important 
horizontal routes are consumption of 
undercooked meat and raw which containing 
T. gondii tissue cysts or ingestion of, food, 
vegetables and water or soil have oocysts 
produced in cat feces. Trans placental 
transmission could occur if infection 
happens during pregnancy, the parasite can 
infect the fetus leading to congenital 
abnormalities , still birth and abortion (2). 
Sheep and goat constitute the 
principal source of meat to human 
consumption in Iraq. Toxoplasmosis causes 
losses of economic to goat and sheep 
industry as a results of abortion, embryonic 
damage and maternal infertility  (3 and 
4).The major source of infection in sheep 
and goat is ingestion of contaminated 
pasture with cat feces. In addition, many 
researcher have proposed that goat and 
sheep persistently infected with  T. gondii 
can pass infection to the their fetus in 
subsequent pregnancy more constantly than 
previously thought (5 and 6) 
Serological tests usually used for the 
identification of causative agent with           
T. gondii in animals. There were no gold 
standard tests for the detecting of the most 
diversity of Toxoplasmosis in many host 
species. The specificity and sensitivity of the 
assays depend on species of the animal 
(2).in the present time, the direct latex 
agglutination test (DLAT) seems to be the 
best adapted tests to a large number of 
species (7), Otherwise ,the specific enzyme-
linked immune sorbent assays (ELISAs) had 
been developed for some domestic animal 
species. The latex agglutination test is 
relatively rapid and neither requires time 
consumption and complex laboratory 
facilities .While the enzyme immunoassay 
requires complex laboratory equipment's but 
on the same time its take large numbers of 
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samples and doesn't depend on human 
interpretation for the result (8). 
Although, domestic cats are 
uncommonly reared in our homes, Iraqi 
researchers have demonstrated an increased 
prevalence of toxoplasma antibodies in 
women and men as well. Therefore, the 
present study was aimed to collect new data 
on the scope of infection, and to determine 
the prevalence of toxoplasma antibodies in 
blood samples from goat and sheep by using 
different serological methods. 
 
Materials and Methods 
Collection of serum 
A cross-sectional study (point-
prevalence) was conducted to investigate the 
prevalence of toxoplasma antibodies in 
sheep and goats. A total of 74 blood samples 
were collected from sheep and goat from 
different reign in AL- Najaf city ,during the 
period from March to August 2012.The 
serum were collected from eight different 
localities. Precisely, 50 sheep sera samples 
from mathlom, Razav, Albuhawwatm, 
Shalal and Malha 
Otherwise, 24 goat sera samples collected 
from Old airport road, Qodus, and karbala 
farms. The blood samples were collected 
aseptically from the jugular vein using 
vacutainer tubes, and delivered to the 
Department of Microbiology in ice box .All 
tube collection was centrifuged for 5 
minutes at 5000 rpm, and then kept serum at 
– 20 °C (9). History of each case examined 
and herd , were collected and data 
documented which include age of examined 
animal, cases of abortion and stillbirth.  
Toxoplasma latex Agglutination Test 
(LAT):this kits was used as instructed by 
the manufacturer’s instructions 
(PLASMATEC LABORATORY 
PRODUCTS LTD, UK) and the experiments 
were designed in to following routes : 
Qualitative Toxoplasma Latex 
Agglutination Test (LAT): 
The Plasmatic Toxoplasmosis Latex 
Test kit was used for the detection of 
antibodies against Toxoplasma gondii in 
serum slide agglutination. Positive and 
negative controls were used for each run 
.The naked-eye visible of any degree of 
agglutination indicated the positive reaction 
,while smooth suspension with no visible 
agglutination regarded as negative reaction. 
 
IgM and IgG-Enzyme Linked Immuno-
Assay ( IgM & IgG-ELISA ) : 
This test was done by kits of omega 
diagnostics Scotland (united kingdom) 
which includes: 
1-Microtitration plate which contains wells 
coated with specific antibody. 
2-Diluted Buffer  
 3-Control sera 
a-Negative control serum  
b-high positive control serum 
c-low positive control serum 
4-Wash Buffer  
5-Conjugates : 
a-HRP –labeled toxoplasma conjugate . 
b-IgG &IgM-conjugate dilution buffer. 
6-Control antigen with substrate solution. 
7-Stop solution. 
The technique was took place according to 
the following points: 
     1-.One ml of dilute buffer was mixed 
with both 10µL horse reddish peroxides 
(HRP)-labeled Toxoplasma conjugate 
(100x) and the diluted IgM & IgG- 
conjugate was stabled for four hours at room 
temperature 20°C or 24 hours at 4°C. 
2-Patient serum was diluted by mixing 10µL 
of serum with one ml of diluted buffer 
(1/100). 
3-100µL of each control or dilated sample 
was placed on each wall of the microtitre 
plate, which was incubated in humid 
chamber at 37°C for one hour. 
4-The well contents was discarded by 
absorbent paper and washed 5 times by an 
automatic microplate washer. After washing 
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by wash buffer the contents were discarded 
by absorbent paper as striking the plate 
upside down. 
5-100µL of diluted conjugate was added to 
each well then incubated for one hour at 
37°C in humid chamber. 
6-The well contents was discarded and 
washed 5 times. 
7-100µL substrate solutions were added to 
each well then incubated at room 
temperature in the dark room for 30 minutes. 
8-100µL of stop solutions were added to 
each well, then gently shake for ten seconds 
and incubated the plate in the darkness for 
30minutes.The color changed from blue to 
yellow, 
     The absorbance of each wall was 
measured immediately with an ELISA 
Reader at 450 nm filter to obtain the optical 
density of test and control .The averages of 
optical density of each test were calculated, 
through the average OD of the low positive 
control, this is the cut-off value of the assay. 
A ratio lower than cut-off indicates a 
negative sample while the ration greater than 
cut-off which indicates a positive sample, 
otherwise, the ratio between values indicates 
an equivocal result and must be tested with 
afresh new sample and must be repeated. 
Statistical analysis  
 All produced results were analyzed 
by Chi square statistic at the level of 
significant when p- value < 0.05. the 
statistical analysis was performed using 
SPSS program (10). 
Results  
Results of the present study indicated that 
serological diagnosis of Toxoplasmosis in 
(74) suspected sheep and goats are reached 
to 32( 62%),18(75%) respectively ,the 
present study was illustrated that out of 74 
suspected sheep & goat with T.gondii , 50 
are positive in LAT,  as in table 1 , 2and 
figure 1. 
Table 1: The prevalence of Toxoplasmosis in Sheep from different reign in AL- Najaf city 
by LAT* 
Locality           No. of sample No. of positive(%) 
L1 12 9( 75%) 
L2 8 5(62,5%) 
L3 17 11 (64,7%) 
L4 4 0(0%) 
L5 9 7(77,8%) 
Total 50 32(62%) 
Statistical analysis X
2
= 2.84, Degree of freedom 4, Non-significant , P 
= 0.58 
*L1=mathlom ,L2=Razav L3=Albuhawwatm L4=Shalal, L5= Malha 
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Table2: The prevalence of Toxoplasmosis in Goats from different reign in AL- Najaf city 
by LAT*. 
Locality           No. of sample No. of positive(%) 
L1 8 8( 100%) 
L2 9 6(66,7%) 
L3 7 4(57,1%) 
Total 24 18(75%) 
Statistical analysis X
2
= 0.57, Degree of freedom 2, Non-significant, 
P= 0.75 
*L1  =Old airport road,L2= Qodus,L3 =karbala farms 
 
 
Figure 1: latex agglutination test for identification Toxoplasmosis, well 1: control positive, 
well 2: control negative, well 3: positive test apparent aggregation of particles in the well, 
well 4: negative test clear surface without any agglutination. 
According to the number of abortions . 
The total number of the aborted sheep & goat were 40(31%) explained the higher than still birth 
10 (13%),as in table 3 and  figure -1 . 
Table3: The incidence of abortion & non aborted in sheep  &  goat. 
animal No. of positive 
samples 
No. of aborted No. of still birth 
sheep 32 23 (71.8%) 9 (28.2%) 
goat 18 17(94.4%) 1(5.6%) 
Total 
 
50 40 10 
Statistical 
analysis 
X
2
= 3.66 , Degrees of freedom= 1, highly significant 
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According to Age: 
It has been indicated that age would be associated with the seroprevalence of Toxoplasmosis, 
as(1-2 year) of  sheep and goat had a higher rate of  infection compared  to other ages , as in 
table 4 and  figure  2. 
 
Table4: The prevalence  of Toxoplasmosis in sheep  &  goat in different ages. 
Age Sheep No. of 
Toxoplasmosis 
Goat No. of 
Toxoplasmosis 
Less than 1 year 12 8 7 3 
1-2 years 18 13 9 8 
More than 2 
years 
20 11 8 7 
  Total 50 32 24 18 
Statistical analysis X
2
= 0.282, Degree of free 
dome = 2, P= 0.86, Non 
significant 
X
2
= 0.88, Degree of freedom = 2, 
P= 0.64, Non significant 
 
 
From an analysis of the ELISA data, imposing that 32 total number of positive Toxoplasmosis in 
sheep there were 23(71,9%) and 11(43,4%) by using IgG and IgM ELISA kits ,respectively. On 
the other hand out of 18 toxoplasmosis parasite in goat have positive result in Latex 
agglutination test, there were 11(61,1%) and 6(33,3%) by using IgG and IgM  ELISA kits, 
respectively table 5 figure 2. 
 
 
 
Table 5:IgG and IgM of  ELISA in positive LAT in sheep & goat.
 
*
LAT = Latex Agglutination Test 
**
ELISA = Enzyme Linked ImmunoAssay 
 
 
 
 
 
Type of 
animals 
LAT
  *
 
 
ElISA** 
IgG 
Percentage ELISA*
* 
IgM 
Percentage 
sheep 32 23 71,9 11 34,4 
Goat 18 11 61,1 6   33,3 
Total 50 34  68 17  34 
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Table 6: number of samples ordered by ELISA reader 
Date 
of 
Assay 
1 2 3 4 5 6 7 8 9 10 11 12 
A - - - - - - +      
B - - - - - - +      
C + + - - - - +      
D - + - - - - +      
E + - + + - - -      
F - - - - - - -      
G + - - - + + +      
H - - - - + + +      
 
 
Figure 2: Standards with samples ELISA micro titer plate 
Discussion 
Toxoplasma is an infectious disease that 
affects many mammalian species including 
human. Infections are caused by the 
parasites protozoa as Toxoplasma gondii . 
Infections are usually acquired by taking 
inadequately cooked meat or from feces of 
infected cats(11).The conventional slide 
agglutination assays of Toxoplasmosis Latex 
Test kit for identification of Toxoplasmosis 
involve the preparing of animal sera , 
following by screened on polystyrene 
particles sensitized with Toxoplasma gondii 
antigens (12) the results showed that 
formation of antigen-antibody complexes, 
figure (1), one of the most important point 
for interpretation of these results its depend 
on the presence of Toxoplasma gondii 
antibodies which reflect either an evolving 
infection or a past infection, therefore the 
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results must be confirmed and determined 
by preparing serial two-fold dilutions. From 
an analysis of the group classifications of 
ages the results showed that 6-6.5 years are 
more prevalence of Toxoplasmosis rather 
than other groups table(4),these results were 
considered by (13) who was recorded that as 
older sheep and goat had a higher prevalence 
of Toxoplasmosis infection compared  to 
younger sheep. Table (1 and 2) showed that 
there were no significant differences (P= 
0.58 and P =0.75) for sheep and goat, 
respectively. The Differences in 
seroprevalence between regions may be due 
to same climatic in one country, and our 
study not excluded the other risk factors 
which decrease the health of the animals 
,The prevalence in sheep and goats, has not 
changed over time, because the source of 
infection of these herbivorous animals kept 
on pastures has remained unchanged. In 
farmed sheep, the seroprevalence in Europe 
is logically correlated with age, increasing 
from lambs (17 to 22%) to adult (65 to 89%) 
(14).Viable T. gondii organisms have been 
recovered from as many as 67% of sheep 
samples. Sheep, rather than pigs, are the 
main source of infected meat in Southern 
European countries. Rates of seropositivity 
reported for goats vary from 4 to 77% (15).  
An ELISA assays were used for the 
measurement of toxoplasma IgG antibodies 
in sheep and goat serum using toxoplasma 
gondii antigen-coated polystyrene beads as a 
solid phase and anti rabbit IgG-horse radish 
peroxidase conjugate as an enzymatic carrier 
(16),. Modern studies have been appeared 
that enzyme immunoassay (EIA) may be 
more sensitive and precise than classical 
latex agglutination assays because the 
apparatus have able to visualize the private 
antigen serotypes from serum 
animals(17).These results were done to 
evaluate the comparison between Latex 
Agglutination assays compared with ELISA 
assays. A laboratory techniques were carried 
out on 74 sera of sheep and goat at Al-najaf 
governorate /Iraq, the study determined that 
there were some evaluation in the 
comparison table 5, the study had 32(62%), 
18(75%) seropositive to T.gondii with LA 
method for sheep and goat respectively, 
and68% and34%seropositive with ELISA 
among sheep and goat by using IgG and 
IgM Toxoplasma ELISA kits, respectively. 
And then the same evaluation was carried 
out with the same animal but in the case 
abortion history only. Since the direct 
detections of Toxoplasma gondii  were 
rarely successful, serological methods play 
an important part in diagnosing a 
toxoplasmosis infection, The antibodies of 
the IgG and IgM antibodies can be detected 
in about 8 days after infection, IgM 
antibodies disappear after a few months, 
while IgG antibodies continue for lifelong of 
animals(18) In most cases IgG and IgM are 
identified as antibodies can prove a new 
infection that can pose a risk to pregnancy, 
Levels of anti-Toxoplasma gondii antibodies 
were analyzed in a group of 50 sheep and 
goat using the IgM and IgG-Enzyme Linked 
Immuno-Assay Anti-Toxoplasma gondii 
ELISA (IgG). With a cut-off value, 71.9 % 
and 34.4% of the sheep and goat, 
respectively, were anti-Toxoplasma gondii 
positive (tabel2). None of the many tests 
used mostly for diagnosis of toxoplasmosis 
seems quite adequate for the purposes of 
group examination as far as they are 
analytical reliability, ease of pilot, and speed 
response is concerned. In fact some of the 
them need special equipment not widely 
available, others cannot be used as 
individual tests because of this information 
is not complete available due to poor 
association with the clinical situation 
(19)And poor association with the clinical 
situation. 
In conclusion our results might make a 
useful contribution two assays, Latex 
agglutination test and ElISA kits for 
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detection of small ruminant have infected by 
Toxoplasmosis, towards preventing 
Toxoplasma gondii in animals and 
decreasing losses in the livestock especial 
abortion and stillbirth, so it's very important 
to progress in control through monitored 
serologically and estimated 
epidemiologically. 
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